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It  is  important  to  determine  whether  a  person  has  been  strangulated  and  the  diagnosis  is  not  always 
straightforward  since  ligature  marks  are  not  always  present.  In  forensic  medicine  the  physical  exami¬ 
nation  recommended  is  careful  inspection  of  the  head  and  neck  region,  oral  cavity,  examination  of  the 
eyes  including  the  conjunctiva  on  both  the  upper  and  lower  eyelids  and  photo  documentation.  Petechial 
hemorrhages  of  the  conjunctiva  are  considered  marker  of  life  threatening  hanging  or  strangulation. 
Hemorrhage  from  ears,  perforated  tympanic  membrane  and  haematotympanum  are  scarcely  described 
in  case  reports  of  strangulated  patients.  To  our  knowledge  we  are  the  first  to  report  petechial  hemor¬ 
rhages  of  the  tympanic  membrane  in  a  patient  following  attempted  suicide  by  hanging.  We  believe  that 
the  petechial  hemorrhages  develop  from  the  capillaries  located  in  lamina  propria  of  the  epidermal  layer 
above  the  fibrous  layer.  This  assumption  is  made  on  the  basis  of  our  assessment  of  a  normal  tympanic 
membrane  with  light  microscopy.  Petechial  hemorrhages  of  the  tympanic  membrane  might  in  fact  be  the 
only  sign  of  life  threatening  pressure  applied  to  the  neck.  This  is  a  very  important  finding  and  prospective 
studies  should  be  conducted  for  further  clarification  on  the  matter. 

©  2012  Elsevier  Ltd  and  Faculty  of  Forensic  and  Legal  Medicine.  All  rights  reserved. 


1.  Introduction 

Hanging  is  the  appliance  of  gravitational  pressure  on  the 
circumference  of  the  neck  by  suspension  of  the  body  by  a  form  of 
ligature,  e.g.  a  rope,  wire  or  clothes.  In  the  vast  majority  of  cases 
hanging  is  suicidal  or  accidental,  however  homicidal  hanging  have 
been  described,  though  it  is  an  extremely  rare  phenomenon.1  In 
complete  hanging  the  rapid  and  forceful  appliance  of  gravitational 
pressure  on  the  neck  constricts  both  the  arteries  and  the  veins, 
typically  with  no  resulting  visible  petechial  hemorrhages  (PH). 
However,  in  incomplete  hanging  the  gravitational  pressure  on  the 
neck  is  exerted  to  a  lesser  extent  resulting  in  no  arterial  and  only 
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partial  venous  compression  and  hence  facial  congestion,  cyanosis 
and  PH.2 

Both  complete  and  incomplete  hangings  are  potential  life- 
threatening  incidents  that  involve  at  least  one  mechanism  that 
interferes  with  the  oxygenation  of  the  brain.  Compression  of  the 
large  vessels  of  the  neck  causes  cerebral  ischemia  and/or 
compression  of  the  larynx  or  trachea  causes  asphyxia. 

It  is  important  to  determine  whether  a  person  has  been  stran¬ 
gulated  and  the  diagnosis  is  not  always  straightforward  since 
ligature  marks  are  not  always  present.  In  forensic  medicine  the 
physical  examination  recommended  is  careful  inspection  of  the 
head  and  neck  region,  oral  cavity,  examination  of  the  eyes  including 
the  conjunctiva  on  both  the  upper  and  lower  eyelids  and  photo 
documentation3.  PH  of  the  conjunctiva  are  considered  marker  of 
life  threatening  hanging.3  Hemorrhage  from  ears,  perforated 
tympanic  membrane  and  hematotympanum  are  scarcely  described 
in  case  reports  of  strangulated  patients.4  To  our  knowledge  we  are 
the  first  to  report  PH  of  the  tympanic  membrane  in  a  patient 
following  pressure  applied  to  the  neck. 
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2.  Case  report 

A  middle-aged  otherwise  healthy  male  was  admitted  to  the 
emergency  department  after  a  suicide  attempt  by  hanging.  The 
patient  had  placed  a  rope  around  his  neck  and  jumped  from  a  short 
pile  of  books.  After  some  minutes  he  realized  that  he  would  not 
pass  out  or  die  due  to  the  insufficient  distance  of  the  jump.  He  was 
able  to  release  himself  and  drive  to  the  emergency  department 
where  the  oto-rhino-laryngologist  admitted  him.  At  the  physical 
examination  he  was  fully  conscious  with  a  Glasgow  Coma  Scale 
score  of  15.  The  only  outer  sign  of  hanging  was  ligature  hanging 
marks  around  the  neck.  Laryngeal  osteo-cartilaginous  injury  or 
conjunctival  PH  was  not  observed.  At  the  otomicroscopic  assess¬ 
ment  PH  of  the  tympanic  membranes  were  surprisingly  discovered 
bilaterally  (Fig.  1).  The  patient  was  observed  for  24  h  for  potential 
tardive  laryngeal  edema  and  was  subsequently  discharged  with  no 
physical  sequelae. 

3.  Discussion 

The  tympanic  membrane  consists  of  tissue  from  all  three  germ 
layers,  the  external  surface  consisting  of  skin  (ectoderm),  the 
middle  layer  of  fibrous  tissue  (mesoderm)  and  the  internal  surface 
of  mucosa  (endoderm)  (Fig.  2).  Blood  supply  to  the  external  layer  of 
the  tympanic  membrane  derives  from  the  deep  auricular  branch  of 
the  maxillary  artery  and  ramifies  beneath  the  cutaneous  stratum. 
The  internal  mucosal  surface  is  supplied  by  the  stylomastoid 
branch  of  the  posterior  auricular  artery  and  the  tympanic  branch  of 
the  maxillary  artery,  which  are  distributed  on  the  mucosal  surface 
(Fig.  2).  Veins  drain  through  the  external  jugular  vein,  the  trans¬ 
verse  sinus,  veins  of  dura  mater  and  the  venous  plexus  on  the 
eustachian  tube.5 

Whether  the  PH  develop  in  the  external  or  internal  layer  of  the 
tympanic  membrane  is  unknown,  but  there  are  two  mechanisms 
through  which  they  could  ensue.  The  first  and  most  probable  is 
attributable  to  the  mechanical  compression  of  the  veins  of  the  neck 
causing  congestion  of  the  veins  in  both  the  external  and  internal 
layer  of  the  tympanic  membrane.  The  second  is  based  on  the 
knowledge  that  forced  respiratory  effort  against  closed  glottis  can 
cause  facial  PH  and  rupture  of  the  tympanic  membrane.6  There 
have  however  not  been  reports  on  tympanic  PH  during  child  birth 
and  similar  situations,  which  gives  this  mechanism  less  credibility 
as  the  cause  of  our  findings.  Compression  of  the  larynx  or  trachea 


Fig.  1.  Petechial  hemorrhages  in  tympanic  membrane  in  attempted  suicide  by  hanging. 


Fig.  2.  Light  micrograph,  cross  section  of  pars  tensa  in  a  post  mortem  human  tympanic 
membrane,  which  separates  the  external  acoustic  meatus  (EAM)  and  the  tympanic 
cavity  (TC).  The  tympanic  membrane  has  three  layers  (strata):  The  epidermal  layer 
(EL),  which  is  continuous  with  the  thin  skin  of  the  external  acoustic  meatus,  the  fibrous 
layer  (FL),  and  an  inner  mucosal  epithelial  layer  (MEL),  which  continues  as  the  mucosa 
that  lines  the  tympanic  cavity.  A  capillary  (box)  is  located  between  the  epidermal  and 
the  fibrous  layer.  The  capillary  carries  nutrients  to  the  external  part  of  the  tympanic 
membrane.  Scale  bar:  100  pm. 


simulates  closed  glottis  since  the  upper  respiratory  tract  is  force¬ 
fully  closed  and  during  hanging  or  strangulation  vigorous  respira¬ 
tory  effort  is  performed.6-10  We  believe  that  the  PH  develop  from 
the  capillaries  located  in  lamina  propria  of  the  epidermal  layer 
above  the  fibrous  layer.  This  assumption  is  made  on  the  basis  of  our 
assessment  of  a  normal  tympanic  membrane  with  light  microscopy 
(Fig.  2). 

PH  is  observed  in  various  conditions  in  other  parts  of  the  body 
and  occurs  in  both  skin  and  mucosa.11  Cutaneous  PH  of  the  skin  in 
the  auditory  canal  have  been  described  in  professional  divers,12  but 
reports  on  PH  of  the  tympanic  membrane  were  not  encountered 
when  searching  MEDLINE  database  using  PubMed  and  Google 
Scholar  for  “petechiae”,  “tympanic  membrane”,  “ear  bleeding”  and 
“ear  drum”. 

A  literature  search  had  no  positive  outcome  on  a  recommenda¬ 
tion  of  routine  otoscopic  or  otomicroscopic  assessment  in  the 
physical  examination  of  victims  of  strangulation.  PH  of  the 
tympanic  membrane  might  in  fact  be  the  only  sign  of  life  threat¬ 
ening  pressure  on  the  neck.  This  is  a  very  important  finding  and 
prospective  studies  should  be  conducted  for  further  clarification  on 
the  matter. 
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